Although much of what we know about biology has come from the study of a handful of organisms, these existing models only provide a sampling of the interesting traits and adaptations of life. Technological advances have enabled biologists to take a much broader look, with this Select highlighting recent insights into fundamental processes revealed from the study of nonmodel organisms.
How Songbirds Learn Songs
How humans learn to talk has been the focus of extensive research. To gain insights into a process that is reminiscent, Lipkind et al. turned to the songbird zebra finch (Taeniopygia guttata). The zebra finch usually learns only one song in its lifetime, but in their experimental setting, young birds are taught two songs. After the birds mastered singing the first song ABC (A, B, and C were certain syllables), they were taught to sing another song in a different order with the same sounds: ACB. The authors discover that new connections between individual syllables called ''transitions'' (such as from C to B and from B to A) are particularly challenging. Remarkably, most songbirds could accomplish this quite difficult task in a stepwise fashion by slowly and systematically working out each transition of the sequence before putting the whole song together, suggesting that combinatorial ability in songbirds is not the starting point of vocal learning, as previously suggested. This stepwise acquisition of vocal transitions has also been confirmed in Bengalese finch (Lonchura strata domestica), who sings more complex songs. Finally, Lipkind et al. analyze sounds made by prelingual human infants that have been stored in a research database. Intriguingly, their results demonstrate that babies follow the same stepwise acquisition of vocal combinatorial capacity in learning to string syllables together, offering an explanation for why babbling takes babies so many months to master. Lipkind, D., et al. (2013) . Nature 498, 104-108.
Place Cells Take Flight
Studies in rodents have demonstrated that ''place cells'' in the hippocampus are activated in a ''place field''-dependent manner to facilitate navigation. However, because most rodent research has utilized two-dimensional paradigms, it has remained unresolved how place cells respond when navigation is done in 3D. Yartsev and Ulanovsky now describe the 3D space coding of place cells in the freely flying bat (Rousettus aegyptiacus) by adopting an in vivo wireless recording methodology allowing simultaneous recording of an ensemble of place cells while the animal is flying in a 3D space. By recording the position of the bat and the neural responses of place cells in the hippocampus, the authors find that the 3D space is encoded uniformly and nearly isotropically in the hippocampus of flying bats; that is, the place cells have roughly the same field size in each of the three dimensions. Interestingly, no significant theta oscillation has been found in flying bats, therefore inviting new ideas other than the prevailing models of theta-phase precession of place cell firing. Furthermore, the technology used in this study makes it possible to investigate other questions in spatial coding-for example, the interaction between place cells, grid cells, and head direction cells in the 3D setting, as well as decision making and sensory-motor integration in animals engaged in real-life navigation. Yartsev, M. and Ulanovsky, N. (2013) . Science 340, [367] [368] [369] [370] [371] [372] 
Genetic Safari Tracks Down Rare White Tiger Variant
The white tiger, famous for its snowy coat and dark stripes, is a rare variant of the Bengal tiger (Panthera tigris tigris). Except for the monogenetic autosomalrecessive mode of inheritance, the genetic basis of their white coloring has been elusive. Xu et al. trace the rare white coloration to a single nucleotide variance in one gene. Because of white tiger's phenotypic similarity to albinism of rodents and domestic cats, several previously known mammalian coat-color-determining genes have been examined. Yet, this did not reveal variation between white and orange tigers, suggesting that white tigers are not true albinos. To initiate the search for the true genetic culprit, the authors perform a linkage analysis of a pedigree of seven white and nine orange tigers by genome-wide association study (GWAS) and whole-genome sequencing of the three parents. Further population analysis in 130 unrelated tigers identifies the causative mutation as an amino acid substitution (A477V) in the transporter protein SLC45A2. Although it is still not clear how exactly this change affects pigmentation in the tiger, three-dimensional molecular modeling provides insights into SLC45A2's role in melanine transport and production. This study demonstrates that the white fur trait in tigers is a nature-occurring polymorphism rather than a genetic deformity, providing further rationale for conservation efforts. This study also showcases the power of a pedigree-based GWAS for uncovering the genetic basis for unique phenotypes in nonmodel species. Xu, X, et al. (2013) . Curr. Bio. 23, 1031 -1035 
